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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The acrylic sol characterized by including an acrylic polymer particle, block-type urethane 
resin, a solid hydrazine system curing agent, a plasticizer, and a bulking agent. 
[Claim 2] The acrylic sol according to claim 1 whose weight ratios of said acrylic polymer particle 
and said block-type urethane resin are 90 / 10 - 15/85. 

[Claim 3] Said block-type urethane resin is an oxime and the acrylic sol of an amine block agent 
according to claim 1 or 2 blocked by any one at least. 

[Claim 4] An acrylic sol given in either of claim 1 to claims 3 said whose acrylic polymer particle is 
the core shell mold which consists of the core section and the shell section. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the acrylic sol which generates neither hydrogen 
chloride gas nor dioxin at the time of incineration, and can harden also at comparatively low 
temperature in detail about an acrylic sol, and is excellent in the adhesive property over the base 
material of a paint film, the cold resistance of a paint film, and paint film reinforcement. 
[0002] 

[Description of the Prior Art] Current and the plastisol used widely industrially are the particle size 
adjusted specially and a constituent with pastiness viscous liquefied which makes homogeneity come 
to distribute in a plasticizer the polymer particle which has particle size distribution with a bulking 
agent. And a tough paint film is formed by applying to a base material and applying suitable working 
temperature. 

[0003] As the above-mentioned polymer particle, the thing of polyvinyl chloride systems, such as a 
vinyl chloride homopolymer and a copolymer of a vinyl chloride and vinyl acetate, is usually used 
abundantly. Such a polyvinyl chloride system plastisol has the good long-term-storage stability in a 
room temperature, its paint film is also flexible, and since it excels in endurance, it is broadly used in 
fields, such as steel plate covering, building materials, daily necessaries, miscellaneous goods, and 
autoparts. 

[0004] However, since a polyvinyl chloride system plastisol generates hydrogen chloride gas at the 
time of incineration, it serves as a basis of the destructive causative agent of an ozone layer, and it 
causes acid rain further, and has the problem of also generating dioxin at the time of incineration, 
and is not desirable in respect of insurance health and environmental pollution. For this reason, it 
waits for the appearance of the plastisol replaced with this polyvinyl chloride system plastisol. 
[0005] As a plastisol replaced with a polyvinyl chloride system plastisol The acrylic-acid alkyl ester 
unit which has the carbon number of an alkyl group in JP,6- 145454, A in the specific range (meta), A 
univalent or divalent metal cation is added to the copolymer which contains a diene system 
monomelic unit and the radical polymerization nature unsaturated carboxylic acid of the specific 
carbon number which has a carboxyl group at a specific rate as a main configuration unit. The 
particle which consists of an ion bridge formation object which carried out ion bridge formation of 
the carboxyl group of this copolymerization unit, and the acrylic ester system copolymer plastisol 
which comes to contain a plasticizer are indicated. 

[0006] Moreover, the acrylic plastisol which consists of the core section and the shell section and 
which is made into the double layer structure more than two-layer at least is indicated in the 
particulate structure of an acrylic polymer particle by JP,7-233299,A. 

[0007] Furthermore, the plastisol which does not contain in JP,63-66861,B a methyl methacrylate 
polymer or a copolymer, a plasticizer, a bulking agent, blocking polyisocyanate, and the polyvinyl 
chloride that comes to contain polyamine is indicated. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the plastisol indicated by JP,6- 145454, A and 
JP,7-233299,A solved the problem which a polyvinyl chloride system plastisol which was described 
above has, raised storage stability, and has controlled bleeding generating of a paint film. However, 
the adhesive property to the base material of a paint film, the cold resistance of a paint film, and 
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paint film reinforcement cannot say it as sufficient thing. 

[0009] Moreover, the plastisol indicated by JP,63-66861,B solves the problem which a polyvinyl 
chloride system plastisol has similarly, and makes good the adhesive property to sheet metal, and 
elasticity in low temperature. However, since the hardening reaction of urethane resin does not 
advance when the working temperature of a paint film is low temperature comparatively, the engine 
performance of the paint film obtained is not enough. 

[0010] This invention aims at offering the acrylic sol which was made in view of the above- 
mentioned actual condition, generated neither hydrogen chloride gas nor dioxin at the time of 
incineration, and was excellent in storage stability, could harden also in low temperature 
comparatively, and was excellent in the adhesive property over the base material of a paint film, the 
cold resistance of a paint film, and paint film reinforcement. 
[0011] 

[Means for Solving the Problem] The acrylic sol of this invention for attaining the above-mentioned 
purpose is characterized by including an acrylic polymer particle, block-type urethane resin, a solid 
hydrazine system curing agent, a plasticizer, and a bulking agent. 

[0012] That is, since the acrylic polymer particle serves as the main configuration unit, by generating 
neither hydrogen chloride gas nor dioxin at the time of incineration, and including block-type 
urethane resin and a solid hydrazine system curing agent, the acrylic sol of this invention is excellent 
in the adhesive property over the base material of a paint film, the cold resistance of a paint film, and 
paint film reinforcement, and turns into a polyvinyl chloride system plastisol and an acrylic sol 
which has the equivalent engine performance. 

[0013] Moreover, since a solid hydrazine system curing agent is used for the acrylic sol of this 
invention as a curing agent, when working temperature is comparatively low, a hardening reaction 
advances and it fully turns into an acrylic sol which can demonstrate the engine performance 
excellent in the formed paint film. Since, as for a constituent which is hardened at general 
comparatively low temperature, a hardening reaction advances to **** also in ordinary temperature, 
the storage stability of the constituent worsens. However, since a solid hydrazine system curing 
agent is a curing agent with the melting point high [ distributing in liquefied urethane resin ] in the 
temperature conditions which store an acrylic sol, thickening under storage is controlled and the 
acrylic sol of this invention turns into an acrylic sol which was excellent in storage stability. 
[0014] In addition, when the weight ratios of an acrylic polymer particle and block-type urethane 
resin are 90 / 10 - 15/85, the adhesive property over the base material of a paint film, the cold 
resistance of a paint film, and paint film reinforcement improve more, and serve as a good acrylic sol 
of construction workability. 

[0015] Moreover, block- type urethane resin serves as an acrylic sol to which storage stability 
improves more and a hardening reaction fully advances also in lower working temperature, when [ of 
an oxime and an amine block agent ] blocked by any one at least. 

[0016] Furthermore, when an acrylic polymer particle is a core shell mold, the storage stability of the 
prepared acrylic sol improves more, and serves as a viscosity rise at the time of spreading, and an 
acrylic sol which can carry out bleeding generating nearby control after heat hardening. 
[0017] 

[Embodiment of the Invention] The acrylic sol of this invention contains an acrylic polymer particle, 
block-type urethane resin, a solid hydrazine system curing agent, a plasticizer, and a bulking agent. 
Below, the preparation approach of of the acrylic sol and acrylic sol of this invention and the method 
of application are explained. 

[0018] As the above-mentioned acrylic polymer particle which constitutes the acrylic sol of this 
invention, the polymer used as a constituent of an acrylic sol can usually be used. For example, the 
homopolymer and copolymer of a monomer which are chosen from acrylic-acid alkyl ester, alkyl 
methacrylate ester, etc. can be used. Specifically as these monomers, methyl acrylate, ethyl acrylate, 
n-butyl acrylate, isobutyl acrylate, methyl methacrylate, ethyl methacrylate, n-butyl methacrylate, 
isobutyl methacrylate, etc. are mentioned. 

[0019] As for an acrylic polymer particle, it is desirable that it is the core shell mold particle which 
consists of the core section and the shell section. When an acrylic sol is prepared using the acrylic 
polymer particle of a core shell mold, there is an advantage of the storage stability of the acrylic sol 
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improving more, and controlling more the viscosity rise at the time of applying and bleeding 
generating after heat hardening. 

[0020] Furthermore, when an acrylic polymer particle is used as a core shell mold, it is desirable to 
constitute the core section from a plasticizer compatibility polymer, and to constitute the shell 
section from a plasticizer non-compatibility polymer. When the polymer of the shell section with 
scarce plasticizer and compatibility covers the core section with compatibility, a viscosity rise of the 
acrylic sol under storage is controlled, and storage stability improves more. Moreover, since the 
polymer of this shell section has compatibility with a plasticizer by heating to suitable temperature, it 
does not generate bleeding after heat hardening. 

[0021] As for the component of the core section, it is desirable to constitute at least a kind of 
methacrylate chosen from n-butyl methacrylate, isobutyl methacrylate, ethyl methacrylate, etc. or 
those copolymers from a polymer contained 50% of the weight or more. Thus, generating of the 
bleeding after heat hardening can be controlled by making a core component into what has a high 
plasticizer and compatibility. As for especially the component of the viewpoint of giving flexibility 
to a paint film to the core section, it is desirable to make the copolymer of butyl methacrylate and 
isobutyl methacrylate into a subject. 

[0022] Moreover, as for the component of the shell section, it is desirable to constitute at least a kind 
of methacrylate chosen from methyl methacrylate, benzyl methacrylate, styrene, etc. or those 
copolymers from a polymer contained 50% of the weight or more. Thus, by making a shell 
component into what has a low plasticizer and compatibility, a viscosity rise of the acrylic sol under 
storage is controlled, and storage stability improves more. As for especially the component of the 
viewpoint of raising this storage stability more to the shell section, it is desirable to make methyl 
methacrylate into a subject. 

[0023] Furthermore, as for the polymer ratio of the core section and the shell section, what is set to 
25 / 75 - 70/30 by the weight ratio is good, case there are few core components as the weight ratio 
than 25/75 the above ~ as compared with the thing of the desirable range, possibility that bleeding 
will occur after heat hardening becomes high, moreover — the case where there are few shell 
components as the weight ratio than 70/30 — the above — it is because covering to the core section of 
a shell component may become inadequate and storage stability is influenced as compared with the 
thing of the desirable range. 

[0024] As for the molecular weight of an acrylic polymer particle, what is 100,000 - a-1 million 
number in weight average molecular weight is more desirable than viewpoints, such as paint film 
reinforcement and storage stability, and, as for mean particle diameter, it is more desirable than the 
viewpoint of the diffusibility to a plasticizer, or storage stability to use the thing of the range of 0.1- 
10 micrometers. 

[0025] The urethane resin which blocked the urethane resin which alpha polyols, such as polyether 
polyol and polyester polyol, and isocyanate, such as diphenylmethane diisocyanate (MDI), tolylene 
diisocyanate (TDI), and hexamethylene diisocyanate (HDI), are made to react, and is obtained as the 
above-mentioned block-type urethane resin which constitutes the acrylic sol of this invention using 
block agents, such as an oxime and an amine, can be used. Since it says especially that it is general- 
purpose as urethane resin, it is desirable to use a polypropylene glycol (PPG) and the urethane resin 
compounded from tolylene diisocyanate (TDI). 

[0026] A block agent combines with the isocyanate radical of urethane resin, in ordinary 
temperature, it is an active hydrogen compound which will be dissociated if it is stable and is heated 
beyond a certain temperature, for example, compounds, such as phenols, lactams, oximes, and 
amines, can be used for it. 

[0027] Since the dissociation temperature of these block agent differs, respectively, it is desirable to 
choose a block agent in consideration of the temperature at the time of applying and carrying out 
heat hardening of the prepared acrylic sol, i.e., working temperature. When the working temperature 
cannot be especially made into high temperature, and in applying to the part in which ****** of the 
insides, such as a machine part, or an automobile etc. cannot be easily heated by even high 
temperature depending on the location to heating apparatus, it is necessary to promote a reaction 
with the curing agent which a block agent dissociates and is later explained at the temperature in 
which the heating is possible. In this case, it is desirable to use the compound of oximes and amines 
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from a viewpoint that dissociation temperature is low. For example, methyl ethyl ketone oxime, 3 
and 5-dimethyl pyrazole, etc. are mentioned. It is desirable to use 3 and 5-dimethyl pyrazole from a 
viewpoint of dissociating at low temperature more especially. 

[0028] In addition, as for the loadings of block-type urethane resin, in the weight ratio of an acrylic 
polymer particle and block-type urethane resin, it is desirable that it is 90 / 10 - 15/85. the loadings 
of block-type urethane resin — the weight ratio of an acrylic polymer particle and block-type 
urethane resin — setting — the case of 90/10 or less — the above — as compared with the thing of the 
desirable range, the adhesive property to the base material of a paint film, the cold resistance of a 
paint film, and paint film reinforcement become inadequate, moreover, the case where these loadings 
are 15/85 or more — the above, as compared with the thing of the desirable range, the viscosity of the 
prepared acrylic sol becomes high and the workability at the time of applying is affected. 
[0029] As the above-mentioned solid hydrazine system curing agent which constitutes the acrylic sol 
of this invention, hydrazide compounds, such as adipic-acid dihydrazide (ADH) and sebacic-acid 
dihydrazide (SDH), can be used, for example. 

[0030] That is, even if these hydrazide compounds are the cases where it is not heated by even 
temperature high after spreading when it mentions above namely, since the curing temperature is low 
temperature comparatively, they promote dissociation of the block agent combined with block-type 
urethane resin, and react with the urethane resin. As a result of this hardening reaction, a hydrazide 
compound forms urethane resin and an urea bond, and an adhesive property with the base material of 
an acrylic sol paint film, the cold resistance of a paint film, and its paint film reinforcement improve 
by this urea bond. 

[003 1] Since a hardening reaction advances to **** also in ordinary temperature, as for a constituent 
which is hardened at general comparatively low temperature, the storage stability of the constituent 
worsens. However, in the temperature conditions which store an acrylic sol, it is distributing in 
liquefied urethane resin, and the hydrazine system curing agent of these solids has the high melting 
point, for this reason, as compared with the case where an acrylic sol did not thicken during storage 
and a liquefied curing agent is used, the storage stability of an acrylic sol is markedly alike, and 
improves. 

[0032] In addition, since it says especially that it is a general-purpose hydrazide compound, it is 
desirable to use adipic-acid dihydrazide (ADH). Moreover, since a solid hydrazine system curing 
agent stiffens urethane resin, it is desirable to add as a complement the amount from which the active 
hydrogen equivalent of a hydrazide compound turns into the isocyanate equivalent of the urethane 
resin and tales doses. 

[0033] As the above-mentioned plasticizer which constitutes the acrylic sol of this invention, the 
plasticizer used for the plastisol of a polyvinyl chloride system from the former can be used. For 
example, JIISO nonyl phthalate, G (2-ethylhexyl) phthalate, Phthalic-acid system plasticizers, such 
as di-isodecyl phthalate and butyl benzyl phthalate, A G (2-ethylhexyl) horse mackerel peat, a G n- 
DESHIRU horse mackerel peat, Fatty ester plasticizers, such as G (2-ethylhexyl) azelate, dibutyl 
sebacate, and G (2-ethylhexyl) sebacate, Tributyl phosphate, tree (2-ethylhexyl) phosphate, Epoxy 
system plasticizers, such as phosphoric ester system plasticizers, such as 2-ethylhexyl diphenyl 
phosphate, and epoxidized soybean oil, other polyester plasticizers, a benzoic-acid system 
plasticizer, etc. can be used. Any the one sort may be independently used for these plasticizers, and 
may be used for them combining two or more sorts. It is desirable to use JIISO nonyl phthalate from 
a viewpoint of it being cheap and being easy to receive, especially. Moreover, as for a plasticizer, it 
is desirable to be blended from viewpoints, such as paint film reinforcement and construction 
workability, at a rate of per acrylic polymer particle 100 weight section, a plasticizer 50 - the 500 
weight sections. 

[0034] What is usually used can be used as the above-mentioned bulking agent which constitutes the 
acrylic sol of this invention, for example, fibrous bulking agents, such as a glass fiber besides being a 
calcium carbonate, a mica, talc, kaolin clay, a silica, a barium sulfate, etc., straw SUTONAITO, an 
alumina fiber, ceramic fiber, and various whiskers, can be used. Since it says especially that it is 
cheap, it is desirable to use a calcium carbonate. In addition, as for a bulking agent, it is desirable to 
be blended from viewpoints, such as paint film reinforcement and cost, at a rate of per acrylic 
polymer particle 100 weight section, a bulking agent 50 - the 800 weight sections. 
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[0035] In addition, other additives better known than before, for example, a coloring agent, an 
antioxidant, a foaming agent, a diluent, an ultraviolet ray absorbent, etc. can be blended with the 
acrylic sol of this invention. As a coloring agent, organic pigments, such as inorganic pigments, such 
as a titanium dioxide and carbon black, an azo system, and a phthalocyanine system, etc. can be 
used, for example. As an antioxidant, antioxidants, such as a phenol system and an amine system, 
can be used, for example. As a foaming agent, the foaming agent of the type which generates gas 
with heating can be used, for example, azo-blowing agents, such as an AZOJI carvone amide and an 
azobis formamide, can be used. For example, solvents, such as a xylene and mineral turpentine, etc. 
can be used as a diluent, and a benzotriazol system etc. can be used as an ultraviolet ray absorbent. 
[0036] The preparation approach of an acrylic sol> About the preparation approach of the acrylic 
sol of this invention, there is especially no limit and the approach commonly used by preparation of 
the plastisol from the former can be used. For example, the acrylic sol of this invention can be 
prepared by fully carrying out mixed churning of said acrylic polymer particle, block-type urethane 
resin, a solid hydrazine system curing agent, a plasticizer, a bulking agent, and other additives using 
a well-known mixer. As a mixer, a planetary mixer, a kneader, a grain mill, a roll, etc. can be used. 
[0037] <The method of application of an acrylic sol> The acrylic sol of this invention can be 
conventionally applied by the well-known method of application, i.e., brush coating, roller painting, 
air spray painting, airless spray painting, etc. And afterbaking of the acrylic sol is applied and carried 
out, and a paint film is formed. The heating approach can also be performed using a hot blast 
circulation drying furnace etc. that what is necessary is just to follow the usual approach. 
[0038] 

[Example] Hereafter, the acrylic sol of this invention is concretely explained using an example. It 
blended at a rate which shows each component shown below in Table 1, mixed distribution was 
carried out by the kneader, and the acrylic sol of each example and the example of a comparison was 
obtained. 
[0039] 

[Table 1 ] 
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[0040] Acrylic polymer particle : The core section makes the copolymer of butyl methacrylate and 
isobutyl methacrylate a subject. Core shell mold acrylic resin powder block- type urethane resin with 
which the shell section makes a methyl methacrylate polymer a subject : the urethane resin which 
tolylene diisocyanate (TDI) and a polypropylene glycol (PPG) were made to react, and was obtained 
3 which is an amine system block agent, hydrazine system curing agent [ of a block-type urethane 
resin solid ]: blocked by 5-dimethyl pyrazole — adipic-acid dihydrazide plasticizer: — JIISO nonyl 
phthalate bulking agent: — calcium-carbonate diluent: — the high-boiling point aliphatic series 
solvent <example 1> acrylic polymer particle — 90 weight sections — The 0.8 weight section and a 
plasticizer were carried out for 10 weight sections and a solid hydrazine system curing agent, 40 
weight sections combination of the 180 weight sections and the diluent was carried out [ block-type 
urethane resin ] for the 150 weight sections and a bulking agent, and the acrylic sol of this example 1 
was obtained. 

[0041] <Example 2> The acrylic sol of this example 2 was obtained like the above-mentioned 

example 1 except making [ the loadings of an acrylic polymer particle / the loadings of 70 weight 

sections and block-type urethane resin ] the loadings of the 1.6 weight section and a diluent into 35 

weight sections for the loadings of 30 weight sections and a curing agent. 

[0042] <Example 3> The acrylic sol of this example 3 was obtained like the above-mentioned 

example 1 except making [ the loadings of an acrylic polymer particle / the loadings of 30 weight 

sections and block-type urethane resin ] the loadings of the 3.7 weight sections and a diluent into 30 

weight sections for the loadings of 70 weight sections and a curing agent. 

[0043] <Example 4> The acrylic sol of this example 4 was obtained like the above-mentioned 
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example 1 except making [ the loadings of an acrylic polymer particle / the loadings of 15 weight 
sections and block-type urethane resin ] the loadings of the 4.5 weight sections and a diluent into 25 
weight sections for the loadings of 85 weight sections and a curing agent. 
[0044] <Example 1 of a comparison> The acrylic sol of this example 1 of a comparison was 
obtained like the above-mentioned example 1 except making [ the loadings of an acrylic polymer 
particle / the loadings of 95 weight sections and block-type urethane resin ] the loadings of the 0.5 
weight section and a diluent into 45 weight sections for the loadings of 5 weight sections and a 
curing agent. 

[0045] <Example 2 of a comparison> The acrylic sol of this example 2 of a comparison was 
obtained like the above-mentioned example 1 except making [ the loadings of an acrylic polymer 
particle / the loadings of 10 weight sections and block-type urethane resin ] the loadings of the 4.8 
weight sections and a diluent into 25 weight sections for the loadings of 90 weight sections and a 
curing agent. 

[0046] <The evaluation approach and result> Viscosity stability, construction workability, an 
adhesive property, paint film reinforcement, and cold-resistant evaluation were evaluated by the 
following approaches, respectively about the acrylic sol of the above-mentioned examples 1-4 and 
the examples 1 and 2 of a comparison. The result is shown in Table 2. 

[0047] (1) In the temperature of 20 degrees C, the initial viscosity of an acrylic sol was measured 
using the viscosity stability B mold rotational viscometer. Then, after putting the acrylic sol into the 
hermetic container and holding for ten days under 35-degree C temperature, it cooled at 20 degrees 
C, viscosity was measured similarly, and the viscosity rate of change from the first stage estimated. 
O Less than [ 50% of :viscosity rate of change ] x : when the air loess pump (king type) by 50% or 
more construction [ (2) ] workability Japan gray company of viscosity rate of change was used and 
an acrylic sol was applied in pressure 9MPa and nozzle-tip #643, it evaluated whether good pattern 
width of face would be obtained. 

O : the acrylic sol was applied to the edge of the electropainting steel plate which is the good pattern 
width-of-face x:(3) in which pattern width of face does not spread adhesive property of 
100x25x1. 0mm, and on both sides of the spacer, it was stuck by pressure so that the thickness of 
jointing might be set to 3mm. The spacer was removed, it pulled in the shear direction by hauling 
rate 50 mm/min, and this condition estimated the destructive condition, after performing baking for 
20 minutes at 130 degrees C. 

O : cohesive failure x : after applying to the thickness of 2mm and being burned for 20 minutes at 
130 degrees C on the plate which can release an interface destructive (4) paint- film on-the-strength 
acrylic sol from mold, it pierced with the dumbbell No. 2 mold. This dumbbell was pulled under 20 
degrees C, it pulled by rate 50 mm/min, and the reinforcement (MPa) at the time of fracture was 
measured. 

[0048] (5) After applying to the thickness of 2mm and being burned for 20 minutes at 130 degrees C 
on the plate which can release a cold-resistant acrylic sol from mold, it pierced with the dumbbell 
No. 2 mold. This dumbbell was pulled under -30 degrees C, it pulled by rate 50 mm/min, and that 
elongation percentage was measured. 

O 50% [ more than of : elongation percentages ] x : 50% or less of elongation percentages [0049] 
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[0050] The viscosity rise at the time of storage was not seen, either, but the construction workability 
of the acrylic sol of the examples 1-4 whose weight ratios of an acrylic polymer particle and block- 
type urethane resin to blend are 90 / 10 - 15/85 was also good so that clearly from Table 2. 
Therefore, it has checked that these acrylic sols had good storage stability. Moreover, an adhesive 
property, paint film reinforcement, and cold resistance are also good, and serve as a satisfaction **** 
acrylic sol in comprehensive evaluation. Therefore, even if it could be burned and temperature was 
the comparatively low temperature of 130 degrees C, the hardening reaction of urethane resin and a 
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solid hydrazine system curing agent advanced enough, and the effectiveness by as a result having 
blended urethane resin has been checked. 

[0051] Moreover, it was confirmed that paint film reinforcement, cold resistance, and construction 
workability of the acrylic sol of the examples 1-4 whose weight ratios of an acrylic polymer particle 
and block-type urethane resin are within the limits of 90 / 10 - 15/85 improve as compared with the 
acrylic sol of the examples 1 and 2 of a comparison with the above [ it ] out of range. That is, as 
compared with the acrylic sol of the example 1 of a comparison whose block-type urethane resin is 
90/10 or less in a weight ratio with the above-mentioned acrylic polymer particle, paint film 
reinforcement and cold resistance of the acrylic sol of examples 1-4 improved. On the other hand, 
construction workability improved as compared with the acrylic sol of the example 2 of a 
comparison whose block-type urethane resin is 15/85 or more in a weight ratio with the above- 
mentioned acrylic polymer particle. From this, it was confirmed that it is desirable that the loadings 
of block-type urethane resin are 90 / 10 - 15/85 in the weight ratio of an acrylic polymer particle and 
block-type urethane resin. 

[0052] Furthermore, in the acrylic sol of examples 1-4, when the loadings of block-type urethane 
resin were above-mentioned within the limits, while the loadings of the block-type urethane resin 
increased, it has checked that paint film reinforcement improved more. 
[0053] 

[Effect of the Invention] As mentioned above, as explained in full detail, the acrylic sol of this 
invention generates neither hydrogen chloride gas nor dioxin at the time of incineration, is excellent 
in storage stability, and can be comparatively hardened also in low temperature, is further excellent 
in the adhesive property over the base material of a paint film, the cold resistance of a paint film, and 
paint film reinforcement, and turns into a useful acrylic sol in broad fields, such as a sealing material, 
a coating material, and daily necessaries. 

[Translation done.] 
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